Decitabine and 5-azacitidine both alleviate LPS induced ARDS through anti-inflammatory/antioxidant activity and protection of glycocalyx and inhibition of MAPK pathways in mice.
Decitabine (5-aza-2'-deoxycytidine, DAC) and 5-azacitidine (Aza), an inhibitor of DNA methyltransferases, possess a wide range of anti-metabolic and anti-cancer activities. This study examined the effects of DAC and Aza on inflammatory and oxidative injuries, as well as on glycocalyx and MAPK signaling pathways, in a LPS-stimulated ARDS mouse model. Results of ELISA revealed that DAC and Aza significantly inhibited the production of TNF-α and IL-1β and prevented LPS-induced elevation of myeloperoxidase and malondialdehyde levels in serum. The W/D ratio of lung and histopathologic examination with hematoxylin and eosin staining showed that DAC and Aza pretreatment substantially improved lung tissue injury. DAC and Aza reduced the level of glycocalyx degradation products (e.g., heparan sulfate and haluronic acid) and protected glycocalyx integrity. Western blot assay demonstrated that DAC and Aza both significantly suppressed LPS-induced activation of the MAPK signaling pathways by blocking the phosphorylation of JNK, ERK and P38 in lung tissues. Bisulfite sequencing PCR and real time-PCR showed that DAC reversed the RASSF1A promoter hypermethylation and furthermore elevated the expression of RASSF1A, which is a tumor suppressor that regulates MAPK signaling pathway. These results suggested that DAC inhibited the MAPK signaling pathway in LPS-induced ARDS mice might via demethylation in RASSF1A promoter region and by restoring its expression. This study highlighted the close relationship between DNA methylation and the development and progression of ARDS.